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Math S-Xab Final Exam

Derek Bnrff
Thornzrs ,Judsorr
Ii',,'an Hepler-Smith (CA)

(Part I)-Ttresday, August 17, 2OO4
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Total 10

Directions-No Calculators are allowed on this part of the exam. Please Read
Carefully! You have tlirere liouls to take lrotir parts of tliis cxilrn. \lake sure to use correcrt
nathernaticai ttotation. Pace \.ourserlf by kecping trac;k of liorv nrauy problerns you have left
to go a,ncl ltor'v ntuch timr: rernains. You do rrot have to a,nswer ther problems in any particrilar
tlt'der, so tllove to another problern if .n'ou lincl you are strrck or spending too much time orr
a sirrgle problem. To recelve full credit on a problem. you rvill rrered to iustifv your arrswers
carcfrtlly ttnsubstantiated arlswers will receive little or rrci credit (cxcept if the clirections for
that question specifically say no.jnstification is rlecessaryl such a,s in a Ttue/False section).
Please be sure to write neatly illegible answers will receive little or no credit. If more spacc
is needed, use the back of thet prcr,'ious pago lo continue }'out' r,l,ork. Be sure to nrake a nole
of this ott the problen page so that the grader knou,s lr,here to firrcl your answers.
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1. (5 points) Find the clerivative of . f  Q) : \ ,4. + t",, t

t'(t) =

2. (5 points) Find the clcr ivat ivr:  of  . f  ( : r : )  :  c '  t rLctanrr
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3. (5 points) Fincl the derivative of f  (r):
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5 ( 5points) Evaln:rte
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7. (5 poirrts) Evaluate the rlefinite integla I l'' -J- a",' -"" 
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Math S-Xab Final Exam (Part ll)-Tiresday, August 17 , ZOO4

Derek Bruff
Thomas ,Judson
Evan llepler-Smitli (CA)

Problenr
Number

Possible
Points

Score

1 20
a)z l 0
.)
J 1 0
4 l 0
( 25
o l 0
7 20
Total 105

Directions -'Calculators are allowed on this part of the exam. Please Read Carefully!
\bu ltavc thrce hours to take both parts of this exarn. N"Iake surc to use correct rnathematical
ttotatiott. Art1, artsrvcr in clccirna,l forrn rnust ire accrrrate to three clccirnal piaces. unless otheru,ise
speciltecl. F'act' vourself by keeping track of horv manl' problelrrs you have left to go and hou, nruch
tinre retnaitts. Yott cic.t ttot have to ansrver the lrrolt lerns in arry particrrlar orcler. so lnove to another
proltletn if yorr f iucl you are strrck or spenrlirrg too rnuch tirrie on :i singlt: problcm. To receive full
creclit on a prolrlern. voLl rvil l  neerl to justif 'v \.c)ur Alrswers carefuily urrsrrbsta.tiated answers lvi l l
receive l itt le or no credit (except if the directioris for t l iat question specifically say no .justif ication
is tleccssary. such as itr a Tme/Faise section). Please be sure to r,vrite rietit ly i l legibie answers wii l
reccive l itt le or no creclit. If more space is needed, use the back of the previous page to continue
your work. Be strre tci rnake a note of this on the problem page so ti iat the grader knorvs rvhere to
find your answers.



f(x)

1. (20 points) Let F(z) : Jlrf (t) dt, rvhere / is the function graphed belovu,. (The graph of /
is nacle up of straight lines and a sernicirclc.)

€  T T  + I

identify trll thc critical points of F in the interval [-5,5]

X  =  - 3  n - )  L

Where irr the intervtrl [-5,5] is F irrcreasing/ Justifv your answer.

f rs,  l ]  ^)  C,, f )  51-,a-

t t b ) ; z -  f ( x )  > o

(a) Evaluatc F(2),  F'(2).  arrd F-"(2).

f (r\ >
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l(x)

(.1)\ \ rhcre in t i re interval  (-5,5)
nrinirna.)'/ Jristify vour arrs\\'er

cloes F have relntivc extrcinn (local rnaxirna ancl local

F; r ,s t -  Dn i t - l \ vq  Tet f  f  :  -3

a- Ita 
(^ f iv a vu i 'ri 't'tu nt

(c) Irind the nrr equation of the tnngent l ine to F at t: : 2.

Bx
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F 1z \
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. T + l

(rr + r) = 2  (x -z ) =  2 x - 1 / ;



2 . (10 points) Assume that / is a continuous function on the closed intcrval [-3,3] u'ith /(-3) :
4 and /(3) :1.  AIso, asslune that. / /ancl  /"  exist  and are cont inuoLrs on (-3.3).  Use the
informntion in thc table belorv to sketch a possible gr:rph of /.

:I) - 3 ( z ( - 1 - 1 1 < r < 0 0 0 < r < i 1 l ( r ( 3

.f '(r) + 0 0
f "  ( r ) 0 + 0

x

i
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3. (10 points) A balioon is rising at a constant speed of 5 ft/sec. A bov is cycling aiong a straight
roacl at a. speed of 15 ft/sec. When the boy passes under tirc balloon, it is 45 ft above him.
How fast is the distance betweerr the bov and the balioon increasins 3 secc-inds later'/
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4. (10 points) When you cough, your rvinclpipe contracts. The speed t,, rvith rvhich air cornes
out of your mouth depends on the raclius. r' of your rvindpipe. If /? is the normal (rest) radius
of your rvindpipe, then for r < R, the speecl is given by

r . , : a ( R - r ' ) r t ,

u'here rz is a positive constant. What value of r rnaxirnizes the speedTr? Justify that your
valrre is indeed a maximum.
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5. (25 points) The water depth in N4oon River r rniles dorn'nstreanr fronr the to',r,'n of Hardrock
is given lty

D ( r )  : 2 0 2  *  1 0

feet. The width of the river is

W ( r ) : 1 0 ( 1 2  -  8 r  * 2 2 )

feet. In orcler to create Moon Lake, a, clarn is to be built clownstrearn from Hardrock. For
errgineering reasonsl the darn cannot be rnore than 130 feet high.

(a) For rvhicir values of :r: is 0 ! D(r) < 130?

C a  t <

(b) Horv fa,r rlor,vnstrcam can the diim lre built ' / If the clarn $.crL) constnrctcd at this point,
liorv rvicle r,vould it be'/

; ' ,nc!- D (Q) = l3a 
) 

7tt )n'*' '  cs,t

"+ 'wort b -l [s )o*^ et+to'-" ' l*

th;i cdsL
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(c) What are the climensions of the widest dam that could be constructed?

U ' / x )  a /o ( z, -'6) 9 6 : { 1 9  4 *

Lh',f it^ | |o'-'t

d (a) = 22o

t^ l  Cq)  =  Co

t J C a ) =  l o o  L r . l / o ) = 2 2 6

l r s h f , ' l  ̂ " l . ' , c , l c s  l t s  w t d . ; \ a * t ,  u a l q r  a f  x : o  O  ( a ) ' l a

(d) \Vhat are tire clirnensions of the narrorvcst cla,rn that could ire constructercl'1

W ( r )  A r L i z t t l -  i f :  w r ' c v r i ' * . . r t  g * l ' ^ <  o ' - ,
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(e) lf thc cost of thc cxarn is proportional to the length a,ucl tlie clepth of the clatn. lvhere

shor.rlcl the cheapest clam be locatecl?
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6. (10 points) Tlie function r:(t) clcscribes a trip along a straight road that you macle between
trl,o cities that are 100 rniles :rpart:

You left home and drove :rt 45 mi/hr for a half an hour. You realized that you had
left your wallet at honte ancl drove back at 60 rni/hr to get it. Then you clrove at 80
mi/hr towards your destination for one hour when a police officer stopped you for
speeding. After begging the officer for a half an hour. you were able to get off with
just a warning since it was your birtliday. You then contirrued to your destination
at 30 rni/irr.

Sketcir tire graph of the distance e.'from vour starting point (in miles) as a fulction of tirne i
elnpsed ( in hours).

x  ( t )

1 0 0



(20 points) Tra{fic flow is definetl trs the rate at rvirich cars pass througli an intersection,
trteaslrred itt cars per miuute. The traffic flow at a. particular intcrsection is modeled by the
furrction

F  { t 1  :  8 2  t  - t t t l t  ( l )
\ ' . /

M. Lz t14 C eh-t

7.

for 0 ( t < 30, wliere F(t) is measrrrecl in cars per minute and I is mea^surecl in minutes.

(a) To the nearest tvholc number, holv rnany cars pass througir the intersection over the
30-minute period?

( 3 D - r , \  D t  1 3 0
\  F / l o l + :  \  X L  r q t i n ( t ) ) t

J /
o t >

1 3 t ,
:  a t t  - < t  c o 5  ( L " ) \  - -  2 4 1 4 . o t

l o

c flow increasirrg or clecleasing at f - 7? Give a, rea.sol-l f<rr 1,s11, arlswer(b) Is the traffi

t ' (? ) :  - l . t l r f i L  1 . 8 ? 5

$ ' , r r t - Ftu )  a o ) TfFe Ftout t5

leckerrt q
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(c) What is the average traffic flow over the time interval 10 < I < 15? Indicate units of
rneasurement.

t €

a t c k\ 3 eA 
'r?.li ,^.^ te-

(cl) What is tlie :r,verage rate of chzrngc of the traffic flol' over tire tirnc irrtervai 10 < I < i5'/
I r r t l i c a r t '  t t n i l s , r f  t r r c a s r r r c r r r c r r t .
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